The purpose of the present study was to categorize, assess and report medication errors. The descriptive crosssectional study was conducted on 377 patients in the department of general medicine for six months. Medication error reporting form (MERF) is used as study instrument. The higher prevalence rate is seen in prescribing errors. Mostly seen prescribing errors were omission of doses, omission of frequency, abbreviated forms, labeling and set of instructions, brand a name and dosage form omission in our study. Medication errors were mostly seen in drugs belonging to the classes of antibiotics, antihypertensive drugs, antipyretics, and diuretics. The possible contributing factors for medication errors in our present study were illegible prescription, failure to adhere to work procedure, peak hour, and abbreviated form, labeling and set of instructions, and miscommunication. Look-alike/sound-alike is the responsible cause of the dispensing centered errors. Education and training to nursing staff, improvement in communication process helps to minimize the prescribing errors.
INTRODUCTION
A medication error was defined as any preventable event that may cause or lead to inappropriate medication use or patient harm when the medication is under the control of the healthcare professional, patient, or consumer (NCC MERP, 2017) . Medication errors harm about 15 million people every year and are the main contributors to adverse events to hospitalized patients (Bates et al., 1995; Boyle et al., 1999) . Apart from imposing substantial costs between US$ Six billion and US$ 29 billion per year, ME's also weakened patients' confidence in medical services. Many errors remain frequently unreported because of the unawareness of voluntary reporting by health care providers (WHO, 2014) . Several studies demonstrated the role of specific interventions that might reduce the risk of error (Kaushel et al., 2001) , still many hospitals have no system for recording medication errors across healthcare organizations and are thus remained underreported. Despite their high incidence, their reporting is usually done in an informal manner (Barach and Small, 2000) . Verbal discussion of errors at morbidity and/or mortality meetings does not improve patient safety. A formal written report improves patient safety opportunities (Claudia et al., 2002) .
Medical wards in government aided general hospitals are usually crowded. The availability of physicians to treat patients is inadequate. Factors like peak hour, unavailability of supporting staff etc will further contribute to the chance of occurrence of medication errors. This will lead to an undesirable therapeutic outcome, adverse drug reactions, and unnecessary expenditure. So, we opted to achieve the following objectives through our study:
a. To identify and categorize medication errors, according to the guidelines of National Coordinating Council for Medication Error Reporting and Prevention (NCCMERP). b. To analyze the type of outcomes and extent of harm due to medication errors. c. To assess the possible causes and contributing factors responsible for medication error . d. To identify the class of drugs causing the major proportion of medication errors.
e. To identify proper intervention and reporting them in an attempt to minimize them.
MATERIALS AND METHODS

Study site and study design
The present study was conducted in the department of general medicine, Government General Hospital, Kakinada for duration of six months. Our present study does not contain any prior hypothesis, data related to medication errors and outcomes are taken at the same time, follow up was not required, all age groups are involved in the study. The above said study characteristics are closely related to characteristic features of descriptive cross-sectional study. So, we have chosen Descriptive Cross-sectional study as our study design.
Ethical considerations
Permission was approved from Institutional Ethical Committee (R.C.No./Clinicals/Pharma.D/N2/2017.,Dt 13.03.2017) to conduct this study. The purpose of the study was explained to the patients. The patient consent form was obtained from patients who are willing to co-operate the study.
Sampling technique, Sample size estimation
Sampling technique
Sample was collected by using simple random sampling technique. Because random sampling minimizes bias and each member of the population is equally likely to be chosen as a part of the sample. The sample was collected randomly by using the random number method.
Sample size estimation
The estimated sample size of the present study is 377. The population size was 20,000, the margin of error is 5%, the confidence level is 95% and the response distribution was 50%.
Sample size n and margin of error E are given by
where N is the population size (20,000), R is fraction of responses that you are interested in and Z(C/100) is the value of confidence level C.
Study Instrument
Medication error reporting form (MERF) is used as study instrument. This is a blame-free reporting tool of Jawaharlal Institute of Postgraduate Medical Education and Research which holds the data regarding all the demographics of patients and diagnosis. It also embodies the details of medicines and success of description of the event.
The outcomes of medication errors were categorized according to guidelines based on National Coordinating Council for Medication Error Reporting and Prevention. Category 'A' has the capacity to cause an error. Category 'B' means an error occurred but did not reach the patient. Category 'C' means error reached the patient but did not cause any harm. Category 'D' means error should be monitored to confirm that it resulted in no harm to the patient. Category 'E' contributes to or results in temporary harm to the patient and required intervention. Category 'F' requires initial or prolonged hospitalization. Category 'G' contributes to or results in permanent patient harm. Category 'H' requires intervention necessary to sustain life. Category 'I' contributes to or results in patient's death.
Participants
•
Patients who are admitted to medical ward with any disease.
• Patients in all age groups are included.
• Patients with another concomitant disease along with present diagnosis are included.
• In case of inpatient department patients with a length of stay, more than 2 days are preferred.
Data collection and Data analysis
Data collection
Data regarding patient details like age, gender, date and time of event, type of medication errors and the class of drugs causing medication errors were collected from case sheets of patients. The data regarding the outcome of the event was collected by interacting with the patient. Description of event, possible causes, and contributing factors, the done intervention was interpreted from the collected data.
Data analysis
The mean and standard deviation were calculated for age. Frequency and/or percentages were calculated for qualitative data like the outcome of events, possible causes and contributing factors, description of prescribing errors, class of drugs causing the major proportion of medication errors, type of medication errors and intervention done.
RESULT AND DISCUSSION
Majority of medication errors were observed in the age group of 40-60 years (Table 1 ). The mean age of males and females was 49.2 ± 14.32 years and 48.9 ± 15.3 years, respectively. Of the three type of medication errors, prescribing errors are high in number (89%), followed by administration errors (8%). The omission of dose (25%) and omission of frequency (20%) were the most commonly observed prescribing errors (Table 2 and  Table 3 ). The possible contributing factors to medication errors (Table 4 ) in our present study were illegible prescription (41%), failure to adhere to work procedure (20%), peak hour (19%), an abbreviated form (7%), labeling and set of instructions (7%), miscommunication (4%), and look alike/sound alike (2%). In the present study, as shown in Table 5 Category D was predominantly observed (44.3%) followed by Category C (25%) and Category A (17%). In our present study, four types of interventions have been discussed with the physician/nurse/patient wherever applicable. The interventions (shown in Table 6 ) are as follows Education and training provided (39%), informed staff who made the error (34.2%), Change to correct dose/dosage form, frequency of drug (15.6%) and communication process improvement (11.1%).
Of the 30 categories of drugs that are responsible for medication errors (Table 7) , the majority of the medication errors were observed with drugs belonging to antibiotics (16.4%), antihypertensive drugs (13.7%), and antipyretics (10.87%). Similar to our study results, one study reported 75% medication errors in males (Sheikh et al., 2017) . In contrast, two studies reported 67.1% and 61.8% of medication errors in females respectively (Agu et al., 2014; Sada et al., 2015) . Prescribing errors are described as errors initiated during the prescribing process. Incorrect selection of medication, wrong dose, wrong strength, wrong frequency, incorrect route of administration, inadequate instruction for use of medication and wrong dosage form are examples of prescribing errors (Alsulami et al., 2013) . Sada et al. (2013) reported omission errors (42.89%), wrong combination (28.13%) and wrong abbreviation as the most commonly observed prescribing errors. Odukoya et al. (2014) observed wrong drug quantity (40%), wrong duration of therapy (21%), wrong dosing instructions (40%) and wrong dosage formulation (11%) as the four most common medication errors. Fyhr and Akselsson (2012) observed that 42% of medication errors occurred was prescribing centered errors. Among them, 45% are due to prescribing wrong dose. Al-Khani et al. (2014) showed that majority of prescribing errors (53%) are due to wrong dose. Zakharov et al. (2012) reported wrong dosage (60.9%), wrong medication (19.3%) and route of administration (12.9%) as the common prescribing errors. Inexperienced doctors and nurses are found to make more errors (Lesar, 1997; Wilson et al., 1998) .
Look-alike/sound-alike is the responsible cause of the dispensing centered errors. Miscommunication, failure leads to work adhere procedure, environmental factors are responsible for patient-centered errors and nurse-centered errors. Abbreviated form, brand names, wrong dose, route, dosage form, duration, strength may cause a prescribing error. These medication errors are due to heavy crowded subjects in a hospital, heavy workload, lack of time, lack of staff availability in hospitals. Junior doctors in secondary care contribute the majority of prescribing errors. One study reported that environmental factors, workload, interruptions, working staff pressure and lack of time are perceived as the major cause of medication errors by medical staff (Ryan et al., 2013) . One study reported high workload, lack of time, similar confusing names, sole pharmacist as the major causes of dispensing errors that major causes of dispensing errors (Al-arifi, 2014) .
Education and training to the staff that made the error is the primary intervention done by the pharmacist. The communication process is a weak sign in some elderly and deaf patients. In such a case, there is occurrence of patient-centered errors as well as nurse-centered errors. In such case communication process must be improved. Frydenberg and Brekke (2012) obtained Category E (20%) and Category F (27%) as major outcomes. Our study observed 11.1% of Category E errors and 2.6% of Category F errors. Starmer et al. (2017) reduced medical errors and preventable adverse events by implementing handoff programme as an intervention. The medication error rate decreased by 23% and rate of preventable adverse events decreased by 30% from the preintervention period to post-intervention period. Poon et al. (2010) reported that the effect of the bar-code eMAR and computerized physician order entry was similar in reducing the serious medication errors. Fabein et al. (2015) found that Computerized Physician Order Entry (CPOE) System led to a significant decrease (92%) in prescribing errors and to a 17.5% significant decrease in administration errors. No significant difference was found in regards to dispensing errors. Cousein et al. (2014) implemented automated Drug dispensing system and reduced 53% of medication administration errors. Wrong dose and wrong drug errors were also reduced by 79.1% and 93.7% respectively. Dharmar et al. (2013) observed that pediatric critical care telemedicine consultations significantly reduced the risk of physician-related medication errors in the emergency department. Hou et al. (2013) showed that the coupling of the computerized physician order entry (CPOE) system with the pediatric dosing decision support (PDDS) system effectively detected near misses and reduced dose prescribing errors including potentially fatal errors. The final dosing error rate was significantly reduced to 0.66%.
Most probable diseases occurred in hospital sector was found to be Cardiovascular disorders, infections, electrolyte imbalances. Sada et al. (2015) reported that cardiovascular drugs (33.9%) and antimicrobial agents (20.49%) contributed majority (80%) of medication errors. Lesar (1997) reported that xanthenes, CVA agents, antimicrobial, and narcotics were more frequently associated with medication errors. Murray et al. (2017) reported a high number of errors with antibiotics.
Medication errors increase the vulnerability of patients to adverse drug events. This, in turn, increases the length of stay for the patient, increases the cost of expenditure for patients, insurance payers, and government organizations. However, these medication errors will take place irrespective of measures of control, might be due to an individual or in the system. So, we have to find the root cause of the error and minimize the risk by implementing interventions.
The individual health care professional like physician, nurse or pharmacist remains an important contributor to patient safety. So trainees should attain expertise to minimize the medication errors (Kozer et al., 2002) . Firth-Cozens et al. (2003) studied a number of individual characteristics that affects patient safety. He found that the individual characteristics most likely to affect safety are low-risk perception, sensation seeking, type A behavior (aggressive, competitive and inpatient), high selfesteem, psychological ill health and attitudes concerning safety. Firth-Cozens et al., suggested a need for research in this area and psychometrics can contribute to the recognition of potential difficulties (Firth-Cozens et al., 2003) . One study found nine causes or associated factors for medication errors related to the handling of medication. They are insufficient knowledge, uncertainty about procedures, ignorance of sources of error, poorly defined responsibilities, low community spirit, insufficient communication, clinician autonomy and low accept of change, strong professional identity, low priority task and logistic problems (Andersen, 2002) . In a study, miscommunication generated diagnostic and treatment errors. 80% of the errors involved informational and personal miscommunication like among colleagues, between patient and physician, inaccessible medical records, etc (Woolf et al., 2004) . So, rather underestimating the potential of medication errors, all health care professionals must develop a good attitude towards reporting medication errors.
The medication error reporting system should be strengthened in developing countries like India. Medication error reporting system helps to identify the serious adverse events and reduces its incidence, helps to achieve patient safety and improve the patient care. This system is in evolving stage in India. It takes certain considerable time and effort for expertise to develop a robust medication error reporting system in India. However, efforts are now being taken in India, to set up a pharmacovigilance system, which can collect information on ADRs. In the recent years, India has seen the establishment of a society for pharmacovogilance, which aims at "establishing pharmacovigilance as a distinct and influential clinical discipline in India" (Society of Pharmacovigilance, 2008) . A study found that the national pharmacovigilance center benefited the patients by creating awareness about ADR's. In spite of discouraging factors like mild reaction ADR's, well-known reactions from the patients etc, doctors were interested in continuing the same system, educating the nurse staff, knowing more about rare ADR's in monthly meetings and bringing out a quarterly/monthly bulletin on ADR's (Ramesh and Parthasaradhi, 2009). One study showed that pharmacovigilance improved the reporting of ADR's in the prospective study (3%) compared to retrospective study (1%). Both the studies show that pharmacovigilance encourages meticulous observation of ADR's by doctors and the hospital staff and improved reporting of the same (Gor and Desai, 2004) .
CONCLUSION
It was concluded that prescribing errors are high in number, the errors caused no harm to the patients. Providing education and training to staff, avoiding miscommunication would be beneficial. Use of clinical pharmacist in settings with high patient to doctor ratio would be very helpful in minimizing the medication errors and their risk.
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